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ENHANCED TRANSISTOR GATE DRIVE 

TECHNICAL FIELD 

The present disclosure relates generally to electronics for 
computer systems and information handling systems, and, 
more particularly, to an enhanced transistor gate drive. 

BACKGROUND 

As the value and use of information continues to increase, 
individuals and businesses seek additional Ways to process 
and store information. One option available to these users is 
an information handling system. An information handling 
system generally processes, compiles, stores, and/ or commu 
nicates information or data for business, personal, or other 
purposes thereby alloWing users to take advantage of the 
value of the information. Because technology and informa 
tion handling needs and requirements vary betWeen different 
users or applications, information handling systems may vary 
With respect to the type of information handled; the methods 
for handling the information; the methods for processing, 
storing or communicating the information; the amount of 
information processed, stored, or communicated; and the 
speed and ef?ciency With Which the information is processed, 
stored, or communicated. The variations in information han 
dling systems alloW for information handling systems to be 
general or con?gured for a speci?c user or speci?c use such as 
?nancial transaction processing, airline reservations, enter 
prise data storage, or global communications. In addition, 
information handling systems may include or comprise a 
variety of hardWare and softWare components that may be 
con?gured to process, store, and communicate information 
and may include one or more computer systems, data storage 
systems, and netWorking systems. 
A metal oxide semiconductor ?eld effect transistor (MOS 

FET) may suffer losses from energy and poWer dissipation as 
the transistor is turned on and off at its gate. Losses in energy 
and poWer dissipation due to turning the device on and off are 
referred to as sWitching loss. When the transistor is turned on 
or turned off, the packaging of the device generates parasitic 
inductance in the transistor and causes changes in the applied 
voltage at the gate of the transistor. The polarity of the voltage 
generated by the parasitic inductance tends to reduce the drive 
voltage, forcing the transistor to cut off from an on state, 
Which increases the turn on and turn off times for the transis 
tor and reduces the e?iciency and increases the poWer con 
sumption of the transistor. The parasitic inductance could also 
generate a voltage at the gate that Will cause the transistor to 
turn on from an off state, generating additional sWitching 
losses as the transistor returns to an off state. 

SUMMARY 

In accordance With the present disclosure, an enhanced 
transistor gate drive is disclosed in Which a pair of Kelvin 
sense leads measure the voltage potential across the gate and 
source of the transistor. The difference in the voltage potential 
of the Kelvin sense lead from the gate and the Kelvin sense 
lead of the source is provided to a voltage controlled current 
source, Which compares the output of the voltage differentia 
tor to an oscillating voltage input. Changes to the voltage 
difference betWeen the Kelvin sense connectors Will result in 
more or less voltage being applied at the gate of the transistor, 
thereby preventing parasitic inductance in the transistor from 
causing the device to sWitch on and off. 
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The enhanced transistor gate drive described herein is tech 

nically advantageous because it provides for an enhanced 
drive that compensates for the existence in the parasitic 
inductance in the transistor. Because the existence of parasitic 
inductance is compensated for at the gate of the transistor, the 
gate can be controlled in a manner that is more predictable 
and reduces or eliminates the device being cut off While in an 
on state or turned on When in an off state. The enhanced 

transistor gate drive described herein is also advantageous 
because sWitching losses in the transistor circuit are reduced. 
Because the transistor circuit is not unexpectedly turning on 
and off, sWitching losses associated With unexpected transi 
tions from one operating state to another are eliminated. 
Other technical advantages Will be apparent to those of ordi 
nary skill in the art in vieW of the folloWing speci?cation, 
claims, and draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the present embodi 
ments and advantages thereof may be acquired by referring to 
the folloWing description taken in conjunction With the 
accompanying draWings, in Which like reference numbers 
indicate like features, and Wherein: 

FIG. 1 is a circuit diagram of an enhanced gate drive circuit. 

DETAILED DESCRIPTION 

ShoWn in FIG. 1 is a circuit diagram of an enhanced gate 
drive circuit, Which is indicated generally at 10. Circuit 10 
includes an n-channel MOSFET at 12. Transistor 12 includes 
a source (S), Which is coupled betWeen an inductor 14 and 
ground. The drain (D) of transistor 12 is coupled across an 
inductor 16, Which is coupled to ground across a diode 18 and 
a DC voltage source 20. Inductor 16 is also coupled to ground 
across a DC voltage source 22. The gate (G) of transistor 12 
is coupled in series to an inductor 24 and a resistor 26. Resis 
tor 26 is coupled to ground across a diode 28 and a DC voltage 
source 30. Resistor 26 is also coupled to ground across a 
rectifying diode 32. 

Circuit 10 includes a pair of Kelvin sense leads. A ?rst 
Kelvin sense lead 34 is coupled to the gate of transistor and 
across an inductor 36 to a voltage differentiator 37. A second 
Kelvin sense lead 38 is coupled to the source of transistor 12 
and across an inductor 42 to voltage differentiator 37. Voltage 
differentiator 37 has the function of a subtract block. Voltage 
differentiator 37 measures and provide as an output the volt 
age difference betWeen the voltage potential from Kelvin 
sense lead 34 and the voltage potential from Kelvin sense lead 
38. 
The output of voltage differentiator 37 is applied to volt 

age-controlled current source 40. The resulting current 
passed through voltage controlled current source 40 is the 
difference betWeen the output of the voltage differentiator 
and an oscillating voltage input 42, Which is coupled betWeen 
voltage controlled current source 40 and ground. Voltage 
input 42 is an oscillating gate drive signal. Diode 28, DC 
voltage source 30, and rectifying diode 32 serve as a clamp for 
the voltage controlled current source 40. In operation, 
changes in the voltage the gate and the source of the transistor 
12 are measured at voltage differentiator 37. When a voltage 
is applied at the gate to cause the transistor to turn on, the 
voltage potential at Kelvin sense lead 34 is higher than the 
voltage potential at Kelvin sense lead 38, resulting in a high 
differential voltage being applied by voltage differentiator 37 
to voltage controlled current source 40. To the extent that the 
differential voltage applied by voltage differentiator is higher 
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than the oscillating voltage input, the current output of volt 
age controlled current source rises or is high, Which maintains 
or adds to a high voltage level at the gate of transistor 12. This 
differential voltage at turn-on of transistor 12 Will fall over 
time. 

The differential voltage applied to voltage controlled cur 
rent source 40 Will fall over time as the current di/dt decreases 
across the transistor as parasitic inductive effects are created 
in the packaging of the transistor and measured by Kelvin 
sense lead 38. A loWer differential voltage, as measured by 
voltage differentiator and applied at voltage controlled cur 
rent source 40. As the differential voltage falls in value, the 
loWer the output of voltage controlled current source and less 
differential voltage is added to the gate of transistor 12. Thus, 
the operation of transistor 12 provides a cushion against para 
sitic inductance in the packaging of the transistor causing the 
transistor to be cut off during periods in Which the transistor 
is being turned on. 

Similarly, When transistor 42 is transition from an on state 
to an off state, the voltage at the gate of transistor 12 Will 
become loWer than the voltage at the source of transistor 12, 
resulting in a loWer or negative voltage differential at the 
output of voltage differentiator 37. The comparison of the 
output of voltage differentiator 37 to the oscillating voltage 
input 42 causes the current of the current source to be loWer, 
Which tends to reduce the voltage at the gate of the transistor, 
thereby maintaining the transistor in the off state and prevent 
ing the transistor from turning on or smoothing the transition 
to the off state and preventing the transistor from turning back 
on during this transitional period. The operation of the tran 
sistor circuit of FIG. 1 involves using the voltage controlled 
current source 40 to move the voltage at VDR up or doWn so 
that the output of voltage differentiator 37 tracks the output of 
the oscillating voltage input 42 to compensate for the induc 
tance effects of inductors 24 and 14 at the gate and source, 
respectively, of the circuit. 

In the circuit described herein, the Kelvin sense leads drive 
the voltage applied at the gate of the transistor and the voltage 
potential betWeen the gate and the source of the transistor. In 
this Way, parasitic inductance in the packaging of the device 
is measured, and the voltage potential betWeen the gate and 
the source is set or driven to prevent the device from being cut 
off, especially during a transition to an off state. The use of 
Kelvin sense leads and the comparison of parasitic inductance 
levels in the gate and source of the circuit tends to prevent 
parasitic inductance in the packaging from interfering With 
the on and off transitions of the transitions. Because the on 
and off transitions of the transistor are not interrupted or 
inductance levels in the packaging of the transistor, sWitching 
is more predictable and sWitching losses are minimized. 
Because sWitching losses are minimized, the transistor con 
sumes less poWer and is less costly as a result. Although the 
present disclosure has been described in detail, it should be 
understood that various changes, substitutions, and alter 
ations can be made hereto Without departing from the spirit 
and the scope of the invention as de?ned by the appended 
claims. 

What is claimed is: 
1. A transistor circuit, comprising: 
a transistor having a gate and a source; 
a voltage differentiator coupled betWeen the gate and the 

source of the transistor; 
Wherein the gate of the transistor is coupled to a ?rst Kelvin 

sense lead; 
Wherein the source of the transistor is coupled to a second 

Kelvin sense lead; 
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4 
Wherein the voltage at the ?rst Kelvin sense lead is com 

pared to the voltage at the second Kelvin sense lead at the 
voltage differentiator, Wherein an output of the voltage 
differentiator is operable to control the voltage potential 
betWeen the gate and the source of the transistor, and 
Wherein the output of the voltage differentiator com 
prises a voltage differential betWeen the voltage at the 
?rst Kelvin sense lead and the voltage at the second 
Kelvin sense lead; and 

Wherein a transition of the transistor to an on state causes 

the voltage at the ?rst Kelvin sense lead to be higher than 
the voltage at the second Kelvin sense lead, causing a 
voltage controlled current source to raise the voltage 
applied at the gate to prevent the gate from being cut off. 

2. The transistor circuit of claim 1, Wherein the output of 
the voltage differentiator is applied to a current source that 
controls the amount of current sourced to ground to manage 
the voltage applied at the gate of the transistor. 

3. The transistor circuit of claim 2, Wherein the inputs to the 
voltage controlled current source are the output of the voltage 
differentiator and an oscillating voltage source. 

4. The transistor circuit of claim 3, Wherein a transition of 
the transistor to an off state causes voltage potential of the ?rst 
Kelvin sense lead to fall relative to the voltage potential of the 
second Kelvin sense lead, causing the voltage controlled cur 
rent source to loWer the voltage applied at the gate to prevent 
the gate from being turned on. 

5. The transistor circuit of claim 1, Wherein a change in the 
relative voltage potential of the ?rst Kelvin sense lead as 
compared to the voltage potential of the second Kelvin sense 
lead results in a change of voltage applied at the gate of the 
transistor. 

6. A method for controlling the operation of a transistor 
having a gate and a source, comprising: 

measuring at a ?rst Kelvin sense lead the voltage at the gate 
of the transistor; 

measuring at a second Kelvin sense lead the voltage at the 
source of the transistor; 

comparing the voltage at the ?rst Kelvin sense lead and the 
voltage at the second Kelvin sense lead, Wherein the 
comparing step is performed by a voltage differentiator 
coupled to the ?rst Kelvin sense lead and the second 
Kelvin sense lead; 

controlling the voltage potential betWeen the gate and the 
source of the transistor on the basis of an output of the 
voltage differentiator comprising a voltage differential 
betWeen the voltage at the ?rst Kelvin sense lead and the 
voltage at the second Kelvin sense lead, Wherein the step 
of controlling the voltage potential betWeen the gate and 
source of the transistor comprises causing a voltage 
controlled current source to raise the voltage applied at 
the gate to prevent the gate from being cut off When the 
transistor is in an on state. 

7. The method for controlling the operation of a transistor 
of claim 6, Wherein the output of the voltage differentiator is 
applied to a current source that controls the amount of current 
sourced to ground to manage the voltage applied at the gate of 
the transistor. 

8. The method for controlling the operation of a transistor 
of claim 7, Wherein the inputs to the voltage controlled current 
source are the output of the voltage differentiator and an 
oscillating voltage source. 

9. The method for controlling the operation of the transistor 
of claim 6, Wherein the step of controlling the voltage poten 
tial betWeen the gate and source of the transistor comprises 
causing the voltage controlled current source to loWer the 
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voltage applied at the gate to prevent the gate from being 
turned on When the transistor is in an off state. 

10. The method for controlling the operation of the tran 
sistor of claim 6, Wherein the step of controlling the voltage 
potential betWeen the gate and source of the transistor com 
prises supplying additional voltage to the gate during the 
period that the transistor is transitioning to an on state to 
prevent the transistor from being cut off. 

11. The method for controlling the operation of the tran 
sistor of claim 6, Wherein the step of controlling the voltage 
potential betWeen the gate and source of the transistor com 
prises reducing the supply of voltage to the gate during the 
period that the transistor is transitioning to an off state to 
prevent the transistor from being turned on. 

12. A transistor circuit, Wherein the transistor includes a 
gate and a source, comprising: 

a ?rst Kelvin sense lead coupled to the gate; 
a second Kelvin sense lead coupled to the source; 
a voltage differentiator operable to measure the voltage 

difference betWeen the voltage at the ?rst Kelvin sense 
lead and the voltage at the second Kelvin sense lead, 
Wherein an output of the voltage differentiator com 
prises a voltage differential betWeen the voltage at the 
?rst Kelvin sense lead and the voltage at the second 
Kelvin sense lead; 
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a voltage controlled current source operable to output less 

or more current in response to the output of the voltage 
differentiator in order to control the voltage applied at 
the gate of the transistor, Wherein a transition of the 
transistor to an on state causes the voltage at the ?rst 
Kelvin sense lead to be higher than the voltage at the 
second Kelvin sense lead, causing the voltage controlled 
current source to raise the voltage applied at the gate to 
prevent the gate from being cut off. 

13. The transistor circuit of claim 12, Wherein the inputs to 
the voltage controlled current source are the output of the 
voltage differentiator and an oscillating voltage source. 

14. The transistor circuit of claim 12, Wherein a transition 
of the transistor to an off state causes voltage potential of the 
?rst Kelvin sense lead to fall relative to the voltage potential 
of the second Kelvin sense lead, causing the voltage con 
trolled current source to raise the voltage applied at the gate to 
prevent the gate from being cut off. 

15. The transistor circuit of claim 12, Wherein a change in 
the relative voltage potential of the ?rst Kelvin sense lead as 
compared to the voltage potential of the second Kelvin sense 
lead results in a change of voltage applied at the gate of the 
transistor. 


